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(54) ELECTROPHOTOGRAPHIC PHOTORECEPTOR AND ELECTROPHOTOGRAPHIC 
METHOD. ELECTROPHOTOGRAPHIC APPARATUS, AND PROCESS CARTRIDGE FOR 
ELECTROPHOTOGRAPHIC APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a stable photoconductive material which bas 
chargeability not degradable by repeated use without detriment to its high sensitivity by using a 
titanylphthalocyanine crystal giving a specified X-ray diffraction spectrum. 
SOLUTION: This titanylphthalocyanine (TiOPc) crystal has the max. diffraction peak at 27,2° 
and the lowest-angle-side diffraction peak at 7.3° as diffraction peaks (±0.2° ) of Bragg 
angles 2„ with the characteristic X-ray (wavelength of 1.514 &angst;) of CuK„. TiOPc 
synthesized without using titanium halide is preferable. The TiOPc crystal is preferably prepared 
by subjecting an amorphous TiOPc having the max, diffration peak at 7.0° -7.5° as a 
diffraction peak (±0.2° ) of Bragg angle 2„ with characteristic X-ray (wavelength of 1.514 
&angst;) of CuK„ to crystal transformation with an organic solvent in the presence of water. 
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/ £ 0 \ . o 

--^-0-Ar 24 Arf 5 X Ar M -0-C j— ^-O-X-Q-C-j— 



C 
11 

CH 



R22-N 



A. 



27 



A 23 



R22, R23, R 24 , R26f±««fcL.< li*IB«0 



• ■ • (xv) 

A r 24, A r : 



A r ; 



A r 27, A r 28 



(28) 
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tfnii, (vii) i£<Dm&kmw$>Z>o 

-^O-Ar 2fi -N-Ar 30 -N-Ar 31 - 

[ ^ R 26 R 27 



r 26 , R27&m&i>L<umm&<oTy—/\'m y 

At 29. Ar 3 o, A r ailiPJ— Xli^ft 5 T V 

mt>To x, k, i&xxfniL (vii) ^(Dm^tm 
[0098] ztihm&*mmm&mKi*w&T*m^x 

[oo9 9] ffAFrttftffi5>?-**MaMbK^». «e 

[oioo] ant* t&mizfccx^&mft&^&ffimi* 
xhffit>fa\ &m*t k\*x&* afy 

yr^ #yru-K 7x/^v«, #y#— 

y t^/u/f7- /K 7}fyt'-;^;i/-7-/K #y lf= 
/i/h/uxy, jtfy -N- tf—zl^/W^— /K T^yA- 
«ffi, ^y=-V»Jlg, xjKJri/fi, ^7^»1, 

want * fc ttwffl if e> n s o 
[oioi] &tz, *&m\c&\,^xtei&fr*<7>nffimT& 

fc, mw^ScoK^tt, 5-100 M mi«tt6: 

-y-/>\ ^fyux^h^ r-fe h^*irdsfflv^tt 
[oio2] *&m<nmftmz}s^xmffitfimm o 

htn^-»<omss<o^mmt isX®.mztix\,*z>i><D& 

(1. ^f;^!)3-^/K ^^/u^^^/Ui^y =i 
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[0 0 9 7] 
Ifb3 9] 




■■■(xvi) 

-*sffiffl**t, -to«fflft«:jB»»ai^»LT, o~ i 
[0103] mz&ytm&mmffi& (33) eo®^tro 

5T i OP c *tt*»J314>^^ttL^*5*fr3&sffiffl-CS 
[0 10 4] ^f«tlt^ 3feicm^f©iH^ (3 

7) xmtfitmmmm&z<n**m^z>\zMc > m^m 

$iS (3 5) •C*lffefe#«J!BS:fi'&UrfflV^rt «fc 
«©tli5-4 0Il»W*l<, tftt^fOi 

tto — i 9 OilWtK, $bi:^l<li5 0 
-1 5 0HS-e*)5o ¥JM3ftJltt, mffift±®'R. 

[0105] *«Ww«ft#fc:fcv^li, 

(3 1) (mffir«SI® 1 bL<«mW^®) i: 

ic » wjb «: fc -r s ^ r ti h <omm \^<d± \z.& 
^y^u^v, ^7^M, 7x/-/n« 

flB. T^^K-^^W, ^.tK^^«IB«. 



(29) 



001-19871 
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[0106] wne>^T3i#«*4ffir3*oflR3t«ic*5it-5 

M«tr*6ffl+5r tt^5„ rote, *»«fc*5«+a 

TKy^^v-y u> (y^y i/y) *(D^r«^S i 
0 2 , Sn0 2 , T i 0 2 , I TO, Ce0 2 ^litl5: 

[0 10 7] *«^<D«5tft^*3V^rtt % «tt/I{fcS<o 
SWT, t>L 

«#fi LTttABSWflg, ACSfflJg, 

JMs 7x/-^jm, #yr-fe*— /k ztf y t ^ k> # 
»7uvn\ #y y k # y r y 
aKy^uv, #y 7 r fu>'7U7^u- k #y 

u^^-^v-k, ^y^/i^/^v, zKy^^wv, Ast 

tSIKl^yf F77;utnxfuy(Dj; 

J1B % v-y 3-y«joj:t;cti^oWi:^l:f^y x 

■mm* y $M>^<Dmmttn*ftW(iLith<D 

1 0 /imeftd55iSa-Cfc5 P £fc, J^JKOi5^^R^» 
[0 10 8] **W<D«Jt«:jC*5V>T««** (Ml 

mm*3=f&frti,xm^Zo ztubmmtLxn, #y 

7*^9— /K ^y fn;vyf7- /K Tjf y tf^/^T/w=3 

[0109] £/c, ^p^ic^o^m, wai«tt<7>a:# 
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[0 110] (a) 7*/— /USMfrfr* 

2, 6 t - -/^a — p u/- /v y y^Mbt 

Kn^ri/7= y— >W 2, 6 - v>- t - :/^vl"- 4 - ^ 
^vU^^y— /K n fri//l>- 3 - (4' — fc K 
v*ci/- 3 ' , 5* - v 5 - t -7^/uy*.; — /w) , 
2, 2' -y tf;*- (4-^^/W-6- t 

^fVy^/ — >V) , 2, 2* -y^U>--tf;*- (4 - 
^^vp— 6 - t --f^tvy ^ ; — /u) , 4, 4* -^tf- 
tf*- (3 -y Tvp- 6 - t -zf^/uy^y — a-) , 

4, 4* -/fUrV^- (3-y^/W-6- t 
^/i^^y — /U) , 1, 1, 3-hy*- (2-y^A- 
-4-t Kn^i/-5-t-yf/V7x^/U) zf 9 >\ 

1, 3, 5-hy^f;^-2, 4, 6-hy* (3, 5 
-S?— t —~f*f->V— 4 - t Kn^y^yy/P) -O-if 
>\ X [>fl/y- 3 - (3' , 5 ' -v>- 
t-^^/W-4* -t Kn^ri/7x^yV) 7n^- 
h] y*V, fcT* [3, 3' -tf^ (4* -tKP*^ 
-3' - t -T'f /W7x=/V) /f^^TyyK] ^ 

[0111] (b) s<yy^~U>i/Tx >m 
N-^^^/U-N' ->f y7 p nt>-p-7x-uyv? 
T ^ N, N ' -^-sec-/f/V-p-7x^U 
^ N-7x^;l/-N-sec-7f^-p- 

7x-i/y>?7^y, n, n* -v^-^yyotvu-p 

-y*.~ U>i/T % N, N' -v^^^/U-N, N' 
-i/- t --y^-sio- p-y U>^T ^ 
[0 112] (c)/WKn^yS 

2, S-^-t-t^fWKn^r/y, 2, 6-v^ 

>\ 2-K7^-5-^nn^ Kndr/'^ 2-t 
-t^f-/v-5-^f/W KDdr/y, 2- (2-^- 

[0113] ( d ) mmmnit&tom 

i?9&VA'- 3, 3' -f^n^-F, 
7U/U-3, 3* -ft^P W-h, ^h^x 
^-3, 3* -ft^7nW-^ 0 

[0114] ( e ) mmmit&mm 

hy7x-/U/}N77^y N hy (y -;vy^->v) 

hy (v^y ~ ; \,y=.-,v) frxy^^s hv? 

uV/Vfr^y 4 hy (2, 4-^yf;U7x7^ 

[01 15] s-jiicssip-csa-sraat lt, ^j^i^t 

(a) y ^Hai^y/uat-BTlBH 
yyihy7x^/K yys?hy^u^K y>-^hy 



(30) 



4#BB2 0 0 1 - 1 9 8 7 1 
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[0116] (b) y^/um^^/^^smm 

?^vK ^A^v^^/K :7*/u»v^:^vK !7^ 

v^^t^/k z^/uR^ h y 7 9/^Wti^->9 

7*y/K ^/w^^a^u^/k 7 9^fk^r9^/^ 
[0 117] (c) ^Ue^A^aR^H^^^/mnrJBM 

[0118] (d) jibk*— JsaEK^^^/^^ra*! 

^^VK TS'b'V'Bt — n n — t*V/K T 

^ 2 — ;n^A"^=*rvvK •fc^v'Vg&i^ ^vK 

ir^^^^cx^A-, i?^e/>^i/:/^vK -fev^^R 
v^-n-^^vK -tr^v^RS?- 2 -ai^yw^v' 

/K t^'>y8^- 2 -3. h^voc^a^ a^Rv*;*- 
3^^^yf^/K 7h7tKn7^S 
v^^/K fF7tKD7^/V»^-n-^f/V 

[0 119] (e) mtt#^X J r/l'ffimi* 

/K Tir^A-y w— /ug^^K ^y^xy^y h — 

[0 12 0] (f) ^^v-^^x/W^pFM^J 
5vK 7'f/P7^y/i/7'f;V^y3i/-h N T-fc^A^ 
[0121] (g) 3i#*$/pTiWB| 

ryy^f/K x^^^f7yy»7^K ^tK* 
^7ry>8t^/K x^v/^fr y y^y^ 

v-^dfU-fc Kn7^;^v?f^§ 0 
[0 12 2] (h) zKffiTA^ — /^^x/U3Rpjai»J 
v?^u>^y ^— yUi/^vy^.— K h y zn^u^y 
y 3— /us?- 2 -zn^/W7^7— h^ 0 

[0123] ( i ) ^mm^jmm 
[0124] (j) *?y ^^^/v^nrffi^j 
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#y :/n fi/y7-^- K # y :/n fc" u^-fev*>r— 
K Ttfy^^-r/u, Tir^-Mb^y m^^/u^ e 
[0 12 5] (k) ^/Wtf^KRW* 
p - h/^^^A'/fcVTS h\ o - b/ls3L>X/\s&^T 
^ K\ p — h A-^V^/U^^^^vi^X ^ K> o — hA^ 

[0 12 6] ( 1 ) ^^g^Uf*: 
^xyShyxf/K Tir^/u^oiv^ h y ji^/u, ^ 
xyihy7 r f/K r-fef/i'^xys h y r-tr 

n - t^f/PrW^o 
[0 12 7] (m) 

-xhp^7xx/K v^/xiy^^^y^, Ttf^^> 

[oi2 8] &m\c9Mv£&ftmkvxi±s 

(a) $ukfcmmt&m 

(b) niffiftxffrfrtt 

7#y>st, ^y*^>&, ^^yg?, ^f7y> 

( c ) ffiJBKT S K*^« 
^77y^7; h\ ^^X=f-^T * Y\ tK^T; 
h\ ^fuy^^77n7? h\ xf i/yt^^rr 

(d) ^^/umit^Vo 

-/wx^r;v, AB^Rtf? y ^y a-^^tvi^ 

(e) ta-3— /^it^m 

•fef/i/7^3- A\ ^f7y /U7/U3 — A% 

V A- x /Kyxf uy^y^-/K ^y^y-tn— 

(f) ^M^SttA, 

^r7yyife\ xf7yy^K^A, ^77 y > 
R'«yci^ ^77yy^/^y>A, ^77y>si 
&\ 777yy^^i/^? c 

(g) ^£Sl7s/** 

(h) *<om 

[0129] ^lciijp-c#5MMM^LTil 

(a) -O'V^^.r:/^^ 



(31) 



%fffl 2 0 0 1 - 1 9 8 7 1 
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2-fcKn^^y/7xyy, 2, 4 - fc K n 3r v- 

^yy7x;y, 2, 2' , 4 - h y t Kn^-w; 

y'.x/ 2, 2' , 4, 4' K^fc Kp#^V 

/7xy V, 2, 2* -i/t Kc^ri/-4-^ h^ri/^ 

(b) UvUC/U— 

:7^^/ufvW>u— K 2, 4 — t -^7x = 
/l<3, 5-5?- t -:/^vU— 4 — fc Kn^r^yyi- 

(c) -<y^ s y TV—frik 

(2* -fc Kd^tv'7x^u) ^y/F!J7/-;K 

(2* -tKO^-5' ^/l^^-A-) ^O'i/ h 

!)T/-/K (2* -fc 

/V) s<^y h y Tv'—vK (2' - b Kn^y- 3 ' - 
^-ytyT'f/V-S* ^/l^^n/P) 5-y*on 

(d) y U~ 

^^vw- 2 -y7/ - 3, 3 -y7x^7^ D 

y u- 

(e) (&m$£i&m 

~vtr;i> (2, 2' -?-*xf* (4 - t -^y-^/i-) 7 

(f) HALS (ty^-K7^) 

fcT* (2, 2, 6, 6-fh7^f/W4-tVij^ 

-tr»°>5r— K tf* (1, 2, 2, 6, 6--<V^^ 
^vW-4-f^y vvu) 1?A*4r— K 1- [2- {3- 

(3, 5-^- t -^yU-4-t Ko^y7xnyU) 
^Pt't^t^y) ^fvK) -4 - {3- (3, 5- 
v/- t —~f<f-fr— 4 - fc KD^i/^oi^/U) T'Pt 0 ^ 
/UJ*-*^} -.2, 2, 6, 6 -X h^^^Ufc°y 
8— 7, 9, 9-^h^^^/l — 3-2}" 
*^7U-1, 3, 8-h!l7f^t'p [4, 5] >y>^ 
^7>- 2, 4 -v^V, 4 -'O'VW yvt^ry- 2, 
2, 6, 6-f h7^f^yy^ e 

[0130] &\zmm&m^^x*ftw<Dm*3*-MJj&te 
(Dmmm-etbv, (i) ^/misi^, ihk, i&m 

(2) , (3) , ^l/-t 

(4) , pHfeSttas (5) , s««^ (6) , 
m*-*-^* (7) , m&r*-i?+ (i o) , 

■Y-V* (11), (12), ^ y-^>^mi^ 

-r — (13), 7r-7'7v/ (14) , y* y-=> 
y'^i' (15) *(0#a=yhjJ5ga|iSitTV^o ^ 

y^hp-7 (8) (c«tt>«3tff (l) l^^^ttfcte 
^» (9) Jdlils^ffiB-Ch^— «*s(E^SttS 0 TIE 
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[0131] 141:^^ (l ) 

ttil^fioxMia^^^ hmx.5f^^7^ 

■fit 5 «flT<62!8 tffflS $ ft fcififtJg f)45tW 
£>£o (1) ttK^^WSr^Ut^S^, 

*Mt^*— s?* o) , te^Hti^-r-^-v (7) , ^ 

7 + — (10), #tll^-y->^ (11) , ^9- 
= >^^-Y-^ir (13) (Cii, nnhn^, * n n 

Fay, @^m^ (y y y K • h • ^-v ? 

[0132] ^fc, (5) , mmy>y 

(2) ffoftfiUctt, :£}t!fcT, *>?xzr>7>7 t s ^ 

(LED) , ^aJHfcU— If— (LD) , xi/^ hn;K 
^iry* (EL) ftif«>»**^«S:fflv>Sr fcj&s-C 

[0 13 3] £T, V (6) \Z£ V) s mitfc 

(i) ±^ai«4*tfc h-j-— te^tt o) 

^A5(E^StuS^ttT?*i*<. (i) 
— (14) ioJ:t>^u~ K (15) i^X V , flSft 

*j:»)B***n* 0 ^y~^>-^(4, ^y-^v^-7*^ 

li77-7'7^ ^y'^r-^^v-^r^^^-r^^co 

L, ®tfe»*$rfi 1 *5 ^3tfr^ii±fc(is (A) o 
»«»«dS^dt*ix5o -^^^ (IE) Stt^ht- 

SfciE (A) ht— estt-ttttf, ^^M«?)5^ 

So 

[0 13 4] Hi 5 {^(4, ^W^Sm^K^nir;* 
<o»joffJSr^-to ffiltte (2 1) |-±*mtt^^(*-htC«F 

»n-9 (22a) , (22b) [Cj: vlg®)$n, 

« (23) ^j:5»«. *« (2 4) ic±z&myt. m 



(32) 



0 0 1 - 1 9 8 7 1 
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ft (H**-f) . (25) tm^zm^ *« 

(2 6) y^-V^®^ (2 7) \Z 

V~~>?, ytM (2 8) tc,fc<5IMK*stk9£L 

?tti:£>tiz> 0 msiz&^Tt*. mytib (2i) (^o^c 

[01351H13.H14 [CIS, *»WJC*Jl^T#« 

^-r 0 (3 8) *m%mz.mf&h\^<\*. : js.m 

lfi«<5*t-cv^ 0 ifiwicjcst'c, te^fltr^^—^-r 

(7) , ew- ?v-~> 

ifffttf-* — */* (13) asifiilSft, aohn^ 

d Fny, (y y -y K • XT- h • — ^ 

J: 0 #««*tfcB:»fifc#fc:3S 

So 

[0 13 6] KioH^U^tt^K^n-fe^ii, 

*) 9 y — — v^Bft*firftoTl^5as* w*U* 
Sft/f{l!ia>fcffftoTt>«fc^U ftUft, 8£m# 

[oi37] *iwigtt, fMt%, * y 

[0 13 8] £l±{C7jk-r£ 5t£*&W<DmfcMf&^fk 

(i6) I*, mn&*nto±\z#m<oxm®vrx'<* h 

[0 13 9] 
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*»W#jOi««cJ: 9faJto££«*S4><a^l*ftv\ > ft 

[0 14 0] \.^*-)\s*7 9u*sT~^<n&m *i\ 

l - 6 , 2kt5Jfctt*«« 1 , 2] l, 3 - ^ 
^y^y^yK!)>29. 2g fc^/Hfc^:^ 0 0ml 
Srffi-frU tif^TT^^^[)Afh7/h^v'K2 
0. 4 g SrlTt^o imit, i^r I: 1 8 0 t 
#11, RJEiaSS: l 7 ot:- 1 8 ot:*>f«{::«%ftas 
bS^rflJt^L-CSlS^nfto^o KJS»T«* SfcftL 

tf>»«E»l;iS*PU 1 0 0fflFfto**^JB#bft^e>« 
TU WaLfefefiS:»iB, oi^ffi#«as4>ttfcft* 
9 «U f ^=;U7^ov/7 = y«ffO«> 
co^-^<DS;«D a D<oXi»IlItff^ 

h/Hi[g)7tr^$ttSo Wbttfc**!/ h^-— *2 
g^7l:^TOl2 0gi:SAt, 4«PM«#S: 
tT^o/c 0 OOg$riliJ0lT, l B# 

IBfJBMrfiftofclt, *»S:fTfti\ ft«Lt, 

[0141] mhiXtt9~/V79uisT~>m&1&-& 

XiM : Cu, m/E : 5 0 k V, ®»t : 3 0mA, M 
: 2° /Jh ;fe^«5H : 3° -4 0° , : 

2f> 

[0 14 2] X«|[pJ#r;*-<? h/W>>£>, *ffirfH»l<D fc>- 

^S1M2 8. 6° Ot-^M^2 7. 2° <DM°— 

h/w£r-<— >*&jE£rfrftv\ 2 7. 2° &tf2 
8. 6° <Ot°-^5ftSSr**Sc m^TOCitglT 

-To -^ritWI 1 - 6 1 . 

ix^KWOXjRlHWf^^^ h/v^rHJ 8 1 Old^-f 
-&^Jl-6cox-<^ hM*&kAsi?m-*j:i><0<D 

^«J|SMefi<DX|l|lHlW^^^ h/^*H9«cJttt-&*«2 
T*f^»**tfc«»»*ox||iaW^-<^ h/u^IDl otc 

[0 14 3] 
[^7] 



(33) 
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28.6° (D &&<D 
27.2° ©tr-?&£>C 






7 . 


3° 


7 . 


2 






7 . 


3° 


8 . 


0 


£-fi£09 3 


fifty ^ v 


7 . 


3° 


6 . 6 






7 . 


3° 


5 . 


8 


5 


h ~s 2 13 0 Vif V 


7 . 


3° 


8 . 


2 




1,1,2- h U ^ n nx^y 


7 . 


3° 


7 . 


4 




y * y — ^ 


6 . 


9° 


7 2 


. 4 




r ~ y ^ 


7 . 


5° 


4 4 


. 9 



[0144] [Jttk-frjftffll 3 ] «fBBSF 1-299874 

i^ig^!)xfi/y^ya^5 0gl:M, 10 

[0 14 5] [Jt«*««4] 4$fl¥3-2 6 9 0 6 4 

g ^i^mr» (5 or) ;**y 

[0 14 6] [it«^^J5] ^HfW2-8 2 5 6^ 
7^Dv?^Mj;l,9. 8 g £ 1 n n^:7* 

7 5mlSr«#fi*U **ft«Tt?eg*^^^2. 

IU RlS©ffS:2 0 or- 2 2 0 ^Offi fc*S £ 
3«FlBaH$UTSJSS:fir*ofe 0 SJS»78L Mil 

/-/i^SIIHfefrU Se>^8 0*C<OJ»*"CftIeli5fe^L 
[0147] [Jt|fr&fifc« 6 ] ^fPIBS 6 4 - 1 7 0 6 6 
aSTiOPc5Mtffil0gM^y^f U 



>-^y g ^r*(^ir-> K^-f >^-(CT 1 0 0 

-r^>*«*^K^*<*s*-c«=»u^«, ft*L 

[0148] [Jttt^dcM 7 ] #!fg$ 2 7 8 2 7 6 5^ 

7. 6^§r^r; y y 5 0^^t*2 0 OtCt 2 

/K N, N-^f;u^AT; KT?2fe^«, ft«U 
^Vf^n^7^o v'T-V (TiOPc) 
fc 0 C<^f L ^^yi-^^n^r^>'2^i5^:5 t 1C<D9 8 %flt 
&4 OSO^^lfo^l, tO^^m 

^ — =*f£rTHF 1 0 0 iS^ 3 ^^ 5 B#f!fl}3|£££rtT&V\ ^ 

[0149] a±^>u»^atm 3-7 -ef^jK Lfc«»je 

[0 15 0] 
[^8] 



(34) 
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«] O £?° /T> IV /»r ads [A: /T» o T 1° /T"> 

^B.o W t: — ;7 55 vj» z / .2 CO 
>— ' j3* ot <**j 7 m o V yKJ f 




7 . 3° 


2 0. 5 




9 . 6° 


11.6 




7 . 5° 


14. 3 


6 


7 . 3 ° «E L 7 . 6° fC 


11.7 


Jtt££-fife#I 7 


7 . 5° 


6 . 5 



[0151] [Jttt^AM 8,9] ^fl»J 1 -e»fc*» 
BS61-239248 ^«JCl5«0«J|sffefi fc f^Cl 

^SriHSLt VcXL&f8L&\B<0*'<* h^&m 1 1 Kl> 
Jtft^fflQO*^ h/i'SrEI 1 2fc^-To HI 

h/MCj^Tte, <S^{RiJiC7. 3° £7. 5° (7)2o / 

[0 15 3] (JOK«7~~l 2^<to f jtewi 0-1 

8) mMMi^6&£v&&mi~~9-T?m^it*^/i>=. 

[0 15 4] (JtttMl 9 — 3 3) HJfStRJ 1 — 6*>J:t* 
lt«0!l 1 - 9 "CAIl^t* ^/U^.^>5r h ^(OftiP «9 131, 

[0155] i - 1 2 *3 xwmm 1 - 3 3 -Cffs 
#y e^7>7- a* 

[*ff«ti&JI*Xtt] 

#y s 

[0 15 7] 
Hb4 0] 



fctr— ^tffiFSEU 4>*< 4: t 7. 3° t7. 5° ot o ^ 

h/H:io^tli, (Sftfllotr— *ii7. 5° co^lc 
#ftu [Hi h/w£teW&7W;ij|fcoTi^ 

[0 15 2] (HJfifWl ~~6&XXtlt&m 1-9) 

i — e *s itMttt*rit« i - 9 Lfctt#MSfi* 

1 5015 

4 m o 1 %) 1 0 

6 0 0£f$ 

J:9v^i*ixta»ftaK^#^nyS:^, Jtffcffl l 9-3 
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HJSfe^S l 


1 . 1 




- 9 6 0 


— 1 4 0 


- 9 5 5 


- 1 4 0 


£16015 2 


3 . 0 


#f£#j4 


- 9 6 5 


— 1 3 0 


- 9 5 5 


— 1 3 5 


3 


0 . 5 




- 9 6 0 


— 1 5 0 


- 9 6 0 


- 1 8 5 


it«tPl6 8 


1 . 1 


5 


- 9 4 0 


- 1 6 0 


- 7 4 0 


- 2 0 5 


ttttflle 9 


1 . 1 




- 9 3 0 


- 1 6 5 


- 7 2 0 


- 1 8 5 



[0 2 7 6] m:l 7frt? y 



51, 5 2^1^?! 



[0 2 7 7] [H; 



5 4] HJ6W3 2"Cf^»Lfc«^ 



(50) 



4$IH2 0 0 1 - 1 9 8 7 1 



97 

Hi 30>3Stti;i*M»U £?Ste^TO<£ 

^m^fr : DCaWT* : - 900V 
AC^MT^ : 1 . 8 k V 
m$L&2 kHz 

[0 2 7 9] [^5 5] *«i«5 4^*SV^-C, 
SWt&iBfttt*® cfc H00 M m»x£ <fc 9 fci&B&afl 
Lfc«*Ui. *lt«5 4 4rWI«^W«*rtT*ofc. 

*JS«5 4<D»-&^Jt^ SSa-70fitl» 
ftfrolto ZCDtztb, HJSW5 4 0— ^tt»^r<fil^ 

[0 2 8 0] [HJ6«IJ 5 6 ] Hffiffil 5 5 OfFfiffilCSSV^ 

^MZkifr :DC^7^:- 8 5 0V 
AC/M7^ : 2. 0 k V 
ffl&&2 kHz 

[0 2 8 3] [H1IIM5 8] *1K«5 7IC*5V^"C, 

J: HOO/i mfUJxS J: 5 fcift«K« 

*1S« 5 4 ©»&lcjfc*<, #«n — 9^>«*t^* 
tefr^lto *)S«5 7«>— 3?tfcflHcr<«^ 

[0 2 8 4] [2IJS01J5 9] Hffi^J5 8<Ol¥ffiJl*5V^ 

t\ #»;hru Ac^rx^Mt^i/^ttc^i 

te*. «0»M»r4*<BJB&<A#ftlir»*s»fe*tfc 
[0 2 8 5] 

X10" 5 (cm/V sec) W±t? 



98 

3 2 tW«cig|JlEU-C— ^tkoBiaiJ*rfT*v\ W{fef¥ffi 
[0 2 7 8] 
(peak to peak) 

[0 2 8 1 ] [HJSWI 5 7 ] Hffiffl 3 5 Xitm l^tzM^ 
«=m*V\ WfftBtt»aB«:7 8 0 nm(0**f*U-if 

[0 2 8 2] 

(peak to peak) 

J: or i>mm&<Dl&T hm®WSL<n±%**& Cftv^SeK 

tt*J»«rL^i**, «S*ff<OiH*«tt*:iRi_bU^:«4«W 
Sr5fe5wt*<j»Dig Lteffl ic <fc o T t ^mi*^<ST £ 

[Hffi^fB¥ft»W] 

[HI] *»W*cfflv^e>tt5«^9J(«*<*«r*i3-r* 
[12] *«Mo«^^K«*#<0«^«S:^»rffiia 
[IE] 3 ] **M^«^^K«*»^CQ«^«l«r^-r»r 



(51) 



¥fm2 0 0 1 - 1 9 8 7 1 



99 



100 



[04] &$&W<DM I F^Ky'v*te xteXXfM^^M&W: 


8 




£tft^^6fc&o$SEB&0"C£><5 o 


9 




[0 5] ^^PJI^J: ^S^-^X^air^OS'JO^iJ^r^-r 


1 0 






1 1 




[06] i^5&W<D'7u^*jj— Y y y is&Tjk-tm-Vfo 


1 2 






1 3 




[07] y h^r— ^WpOXiHW^^^ K;u£r 


1 4 






1 5 


? y —~>y7 , 7-> 


[0 8] -&^^ij4 T?f^SiL.fcM^OX^lHl|?rX^^ h/W 


1 6 




2r^-r0-?£>£ o 


1 7 






1 8 


^ y — - 




1 9 




[ilO] i;k^^j2'C^L^M^cOX^lHlJf^^ 


2 0 






2 1 






2 2 




>_ 1 1 17721 _ _rt J* 

^ h A-£r?F'T0^?&>'5 o 


2 2b ig®)n-^ 


[012] itl^^^^!j9^f^®iU/cli^OX^[H]Sf^^< 


2 3 






2 4 




[013] ^^^O^^^^^nirX^oJ:^®^^^^ 


2 5 




B £ f& 93 "** £ tz £> CO S i J <D Wl B& 0 "T? £> £ o 


2 6 




[014] ^f^O^ni?;*;*/ — h y ;y v?5r^tS'JOgl 


2 7 






2 8 






3 1 




1 «3t# 


3 3 






3 5 






3 7 




4 tf 


3 8 






3 9 




6 ^zx-^h 


4 0 




7 ^^gl^-^ — 


4 1 





[01 ] 



12] 



[03J 




(52) 



2001-19871 




[117] 



(53) 2 00 1 -1 9 8 7 1 



[08] 





(54) 



mm 2 0 0 1 - 1 9 8 7 1 



[11 0] 




(55) 



%fM 2 0 0 1 - 1 9 8 7 1 



[013] 




(51)Int.Cl. 7 

G 0 3 G 5/06 



5/07 



3 1 3 

3 1 4 

3 7 1 

1 0 3 



F I 

G 0 3 G 5/06 



5/07 



3 13 
3 1 4 Z 
3 7 1 
10 3 



